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DETAILED ACTION 



Drawings 

1 . Regarding the drawings, Figure 5 and Figure 6 are illegible and irreproducible; 
therefore they do not contain any patentable substance. It is suggested that these 
figures be removed from the application or resubmitted in higher quality. 



Claim Objections 

2. Claims 1 0 and 1 1 are objected to because of the following informalities: They 
repeat claims 7 and 8. Appropriate correction is required for consideration. 

Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 and 4-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Vesely et al. (USPN 6,019,725). 
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Regarding claims 1-9, Vesely et al. '725 teaches a three-dimensional tracking 
and imaging system comprising a sensor and an imaging device that is synchronized 
with a real-time electrocardiogram. Furthermore, the position of the sensor is registered 
to known anatomic landmarks and the moving image by touching the sensor to the 
landmarks and indicating the position of the landmarks on the image. The sensor 
position data is then superimposed on the electrocardiogram-synchronized moving 
image. Vesely et al. '725 discloses: 

A 3-D tracking and imaging system for tracking the position of a surgical 
instrument (e.g., a catheter, probe, a sensor, needle or the like) inserted into a body, 
and displaying a 3-D image showing the position of the surgical instrument in reference 
to a 3-D image of the environment surrounding the surgical instrument (abstract). 

The 3-D tracking registers the position of a sensor inserted in the heart by 
touching the sensor to the wall of the beating heart and matching the defined beating 
structure with the moving image of the beating heart. Vesely et al. 725 discloses: 

Imaging modality system 1624 acquires 2-D, 3-D or 4-D image data sets from an 
imaging source, such as fluoroscopy, an MRI (magnetic resonance imaging), CT 
(computerized tomography) or 2-D or 3-D ultrasound device, to provide a "template" 
through or against which the shape, position and movement of instrument 1670 being 
tracked can be displayed. The template typically takes the form of an image of the 
environment surrounding the instrument (e.g., a bodily structure). It should be noted that 
if multiple (3-D) volumes are acquired at different time intervals, a 4-D image is obtained 
(i.e., 3-D image changing overtime) (col. 13, lines 39-50). 
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In a similar manner, the transducers mounted to the instrument can be located in 
such a way as to build up a 3-D surface patch image of a bodily structure, such as an 
organ. For example, transducers mounted to a catheter can be located in such a way as 
to build up a 3-D surface patch image of the inside of a beating ventricle, by simply 
dragging the catheter along the wall of the ventricle in the area of interest (col. 15, lines 
26-33). 

One of the most critical aspects of the 3-D scene relationship and evaluation 
module is the placement of the 3-D image of the instrument in the correct spatial 
relationship with the underlying images showing the environment surrounding the 
instrument. This is done by registering features in the images, such as the reference 
transducers, with their position in the measuring coordinate system. This process uses 
standard coordinate transformation operations, and only requires for input information 
as to which feature in the image space corresponds to the same feature (i.e., 
transducer) in the measurement space (col. 16, lines 16-26). 

Vesely et al. '725 also teaches synchronizing prerecorded diagnostic images with 
an electrocardiogram to produce a moving image that is continuously matched with the 
patient heart rate. Vesely et al. 725 discloses: 

For moving image sets, such as 2-D video loops, or 3-D ultrasound loops of the 
heart, the motion of the image data sets need to be output at a rate that continually 
matches that of the patient heart beat. If the image data set that is played back is not 
synchronized with the current state of the heart, then the 3-D scene will not be 
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displayed in a recognizable format and abnormal motion of the catheters relative to the 
images, will result (col. 16, lines 36-44). 

The first step in synchronizing "video loops" with a patient's heartbeat is to input 
a raw ECG signal into the processing computer (module 1128). The ECG signal is 
converted into digital data using a standard AID converter (module 1 130). The digital 
data is then fed into sync generator module 1 124, which includes an algorithm that 
produces a timing signal that corresponds to the current activity of the heart (col. 16, 
lines 45-52). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2,3 and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vesely et al. '725 in view of Ben-Haim et al. (USPN 5,443,489). 

Vesely et al. 725 teaches using previously acquired two dimensional or three 
dimensional image data sets that are continuously synchronized with an 
electrocardiogram taken during a medical procedure to produce moving images that 
correspond to the current phase and state of the heart (col. 16, lines 36-44). Vesely et 
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al. '725 also discloses registering the positional data of a medical catheter on the 
moving image (col. 16, lines 16-26). Vesely et al. '725 also teaches collecting positional 
coordinates of the sensor with each beat to define a beating structure (col. 13, lines 39- 
50). Vesely et al. 725 also teaches having inputs for electrical and pressure 
measurements within the beating heart (col. 9, lines 31-42). 

Vesely et al. '725 does not expressly teach using electrical potentials or pressure 
measurements as landmarks for defining the interior of a beating heart. 

Ben-Haim et al. '489 teaches a trackable mapping/ablation system having a 
catheter with a transmitting or receiving antenna for the relevant field within its tip, a 
sensor at its tip for acquiring local information such as electrical potentials, chemical 
concentration, temperature, and/or pressure to interrogate and transmit the chamber 
boundary information to an image processor for superposition on a perspective image 
(col. 3, lines 44-62). 

It would have been obvious to combine the three-dimensional tracking and 
imaging system comprising a sensor and an imaging device that is synchronized with a 
real-time electrocardiogram as taught by Vesely et al. '725 with the trackable catheter 
having sensors for pressure and electrical potentials taught by Ben-Haim et al. '489. 
The motivation to combine the two would have been to better correlate known anatomic 
positions on the moving image with the local information recorded by the catheter 
sensors resulting in a more precise tracking system. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ellsworth Weatherby whose telephone number is (571) 

272- 2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on (571) 272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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